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Abstract
Background: Barriers to receiving optimal healthcare exist for Indigenous populations globally for a range of
reasons. To overcome such barriers and enable greater access to basic and specialist care, developments in
information and communication technologies are being applied. The focus of this scoping review is on web-based
therapeutic interventions (WBTI) that aim to provide guidance, support and treatment for health problems.
Objectives: This review identifies and describes international scientific evidence on WBTI used by Indigenous
peoples in Australia, New Zealand, Canada and USA for managing and treating a broad range of health conditions.
Eligibility criteria: Studies assessing WBTI designed for Indigenous peoples in Australia, Canada, USA and New
Zealand, that were published in English, in peer-reviewed literature, from 2006 to 2018 (inclusive), were considered
for inclusion in the review. Studies were considered if more than 50% of participants were Indigenous, or if results
were reported separately for Indigenous participants.
Sources of evidence: Following a four-step search strategy in consultation with a research librarian, 12 databases
were searched with a view to finding both published and unpublished studies.
Charting methods: Data was extracted, synthesised and reported under four main conceptual categories: (1) types
of WBTI used, (2) community uptake of WBTI, (3) factors that impact on uptake and (4) conclusions and
recommendations for practice.
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Results: A total of 31 studies met the inclusion criteria. The WBTI used were interactive websites, screening and
assessment tools, management and monitoring tools, gamified avatar-based psychological therapy and decision
support tools. Other sources reported the use of mobile apps, multimedia messaging or a mixture of intervention
tools. Most sources reported moderate uptake and improved health outcomes for Indigenous people. Suggestions
to improve uptake included as follows: tailoring content and presentation formats to be culturally relevant and
appropriate, customisable and easy to use.
Conclusions: Culturally appropriate, evidence-based WBTI have the potential to improve health, overcome
treatment barriers and reduce inequalities for Indigenous communities. Access to WBTI, alongside appropriate
training, allows health care workers to better support their Indigenous clients. Developing WBTI in partnership with
Indigenous communities ensures that these interventions are accepted and promoted by the communities.
Keywords: e-mental health, Digital technology, Aboriginal and Torres Strait Islander, Therapeutic intervention,
Mobile health, e-health, Mental health, Chronic disease, Infectious disease, Information Technology, App
Background
Indigenous populations in Australia, New Zealand, the
United States of America (USA) and Canada carry a
greater burden of ill-health than the general populations
in their respective countries [1]. In each of these coun-
tries, Indigenous populations also experience barriers to
receiving optimal health care due to mistrust of the
health system resulting from historic and current mis-
treatment, language and cultural differences and living
in geographically remote locations [1]. Globally, develop-
ments in health information and communication tech-
nologies (ICT) have been applied to overcome such
barriers and to enable greater access to basic and spe-
cialist care [2].
In recent years, technological advances have also led
to the development of therapeutic interventions deliv-
ered electronically for a range of health conditions. The
focus of this review is on web-based therapeutic inter-
ventions (WBTI), which are self-guided or clinician-
assisted programmes delivered via the internet that aim
to provide guidance, support and treatment for health
problems. The proliferation of mobile devices, including
smart phones and electronic tablets, means that web-
based programmes and mobile applications (“apps”) can
be accessed at low cost by a range of populations, in-
cluding culturally and linguistically diverse, or other
populations who may be otherwise disengaged with the
health system for a range of reasons.
In Australia, despite the challenges inherent in remote
living, compounded by socioeconomic disadvantage,
Aboriginal and Torres Strait Islander populations have
high rates of social platform use, indicating high levels of
internet connectivity [3]. The recent roll-out of the “Na-
tional Broadband Network” (NBN) in non-urban areas
and other advances in technology have resulted in the
rise of telecommunication access in remote areas, where
internet access was previously limited [4]. In recent
years, the increase in use of social platforms has been
significantly greater amongst Aboriginal and Torres
Strait Islanders compared with that for all Australians,
and a high level of engagement with social platforms has
been evident in the health sector [5–7]. Together, ad-
vancements and high level use of ICT by Indigenous
Australians across all areas of remoteness and sociode-
mographic spectrum clearly indicate a potential to en-
gage with individuals directly through social platforms,
particularly with younger people.
The use of digital health platforms has been advocated
to incorporate a wider approach to include social deter-
minants of health and wellbeing [5], given the feasibility
of capturing personalised health-related social and be-
havioural information that was not previously accessible,
with direct implications to people living with chronic
diseases. Worldwide, there are over 250,000 different
consumer-targeted mobile health apps, though few have
been rigorously evaluated regarding the accuracy of infor-
mation they provide, privacy and digital security protec-
tions, and their usability, functionality and effectiveness in
the context of health [8]. As the use of online therapies
continues to grow, this review of international evidence
on WBTI for health conditions amongst Indigenous popu-
lations is timely.
A previous scoping study has examined the evidence
for the effectiveness of web-based and mobile technolo-
gies in health promotion, specifically to reach Indigen-
ous Australians [9]. This valuable piece of work focused
on social media and mobile apps primarily for smoking
cessation, many of which did not appear in the peer-
reviewed literature. The current review provides an up-
date on the peer-reviewed evidence of the acceptability,
validity and effectiveness of WBTI for a broad range of
health conditions, extending the review to include WBTI
developed with Indigenous people internationally for
communicable and non-communicable diseases, mental
health conditions (including the broader concept of so-
cial and emotional wellbeing), or issues relating to the
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use of harmful substances, and problem gambling. The
objective of this scoping review is to identify and de-
scribe the available international scientific evidence on
WBTI used by Indigenous peoples in Australia, New
Zealand, Canada and USA for managing and treating
health conditions. These four countries were included
due to similar persistent patterns of inequities that have
arisen in these countries since colonisation, as well as
geographic and demographic similarities such as remote-
ness from health services and differing language, culture
and concepts of health and illness from the dominant
culture [1]. Additionally, these four countries have other
commonalities which allow for comparison; they are de-
veloped, democratic, wealthy countries with similar
standard of living and life expectancy [10].
Methods
The study protocol for this scoping review has been
published previously [11]. Methods followed the proce-
dures outlined by the Joanna Briggs Institute [12, 13]
with reporting adhering to the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA)
guidelines scoping review extension [14]. The relevant
PRISMA checklist is included as an additional file.
Information sources
A systematic search was conducted of the following da-
tabases: PubMed, CINAHL, Embase, ATSIHealth via
Informit online, Web of Science, APAIS Health data-
bases, Australian Indigenous Health InfoNet and the Pri-
mary Health Care Research Information Service
(PHCRIS). A search for unpublished studies was con-
ducted by accessing Mednar, Trove, Google, OCLC
WorldCatDissertations and Theses, and Proquest Disser-
tations and Theses. The search in Trove was limited to
theses only, as the assumption was made that other
publication types would be captured in the other data-
bases. To capture additional literature, a search of web-
sites and clearing houses that provided information,
links and resources relating to Indigenous health in each
of the four countries that are the focus of this review
was conducted using initial keywords including the fol-
lowing: Indigenous, Aboriginal, Torres Strait Islander,
Maori, First Nations, First Peoples, Metis, Inuit, Native
American, eHealth, telehealth, internet-based interven-
tion and web-based therapeutic tool.
Search strategy
As outlined in the scoping review protocol [11], a four-
step search strategy was followed in consultation with a
research librarian, with a view to finding both published
and unpublished studies. An initial limited search of
PubMed was undertaken. The final search strategy for
PubMed can be found in Table 1. An analysis of the text
words contained in the titles and abstracts, and of the
index terms used to describe articles then informed the
development of search strategies tailored for each infor-
mation source. A second search using all identified key-
words and index terms was undertaken across all other
information sources. The reference list of all studies se-
lected for inclusion was screened for additional studies.
The search strategy allowed for authors to be contacted
and experts consulted with a view to accessing any un-
published data or for clarification of published informa-
tion; however, this was not necessary in practice. The
search was conducted on 10 April, 2019.
Inclusion criteria
Date range
Studies published from 2006 to 2018 (inclusive) in Eng-
lish were considered for inclusion. This timeframe was




((“Oceanic Ancestry Group”[mh] OR Aborig*[tw] OR Indigen*[tw] OR (Torres Strait[tw] AND Islander*[tw]) OR “health services,
indigenous”[mh]) AND (.au[ad] OR australia[ad] OR Australia[mh] OR Australia[tiab] OR Northern Territory[tiab] OR Northern
Territory[ad] OR Tasmania[tiab] OR Tasmania[ad] OR New South Wales[tiab] OR New South Wales[ad] OR Victoria[tiab] OR
Victoria[ad] OR Queensland[tiab] OR Queensland[ad])) OR Native American[tiab] OR Maori*[tiab] OR (indigenous[tiab] AND new
zealand[tiab]) OR “Indians, North American”[mh] OR “Inuits”[mh] OR Inuit*[tiab] OR first nation*[tiab] OR “Alaska Natives”[mh] OR
metis[tiab] OR Eskimo*[tiab] OR Canada[mh] OR United States[mh]
Intervention “telemedicine”[mh] OR telemed*[tiab] OR ehealth[tiab] OR e-health[tiab] OR web*[tiab] OR internet[tiab] OR computer*[tiab] OR
mobile[tiab] OR app*[tiab] OR apps[tiab] OR blog*[tiab] OR “social media”[tiab] OR iphone*[tiab] OR smartphone*[tiab] OR “smart
phone*”[tiab]
Health issues (“mental disorders”[mh] OR “gambling”[mh] OR “chronic disease”[mh] OR “exercise”[mh] OR “delivery of health care”[mh] OR “self
care”[mh] OR “disease management”[mh] OR “nutrition therapy”[mh] OR “health behavior”[mh] OR “psychotherapy”[mh] OR
“patient acceptance of health care”[mh] OR depress*[tiab] OR anxiety[tiab] OR suicid*[tiab] OR “stress management[tiab] OR
addict*[tiab] OR drug*[tiab] OR methamphetamine*[tiab] OR alcohol*[tiab] OR ice[tiab] OR meth[tiab] OR amphetamine*[tiab] OR
heroin[tiab] OR inhalant*[tiab] OR marijuana[tiab] OR cannabis[tiab] OR morphine[tiab] OR buprenorphine[tiab] OR
methadone[tiab] OR speed[tiab] OR crystal[tiab] OR LSD[tiab] OR ecstasy[tiab] OR cocaine[tiab] OR GHB[tiab] OR MDMA[tiab] OR
ketamine[tiab] OR solvent*[tiab] OR opioid*[tiab] OR opiate*[tiab] OR narcotic*[tiab] OR illicit[tiab] OR binge drink*[tiab] OR
tobacco[tiab] OR smok*[tiab] OR wellbeing[tiab] OR well being[tiab] OR nutrition[tiab] OR diet[tiab] OR medication[tiab] OR
adherence[tiab] OR complian*[tiab] OR self manag*[tiab] OR pain manag*[tiab])
Reilly et al. Systematic Reviews           (2020) 9:123 Page 3 of 17
considered sufficient to capture up-to-date evidence on
WBTI that have grown in popularity in recent years.
Publication status
Peer-reviewed and grey literature meeting the inclusion
criteria were considered for inclusion.
Participants
Studies assessing WBTI designed for Indigenous peoples
of any age in Australia, Canada, USA and New Zealand
were considered for inclusion in the review. Participants
could be accessing the WBTI to prevent, manage or
treat their own health condition; or could be healthcare
providers, friends or family members accessing a WBTI
to assist an Indigenous person with a health condition.
Studies were considered if more than 50% of participants
were Indigenous, or if results were reported separately
for the Indigenous participants.
Concept
The focus of this review was on the use and uptake of
WBTI by Indigenous people. The range of possible
health issues the WBTI could address was deliberately
broad and included chronic physical illness, communic-
able disease, mental health conditions and issues relating
to social and emotional wellbeing, use of harmful sub-
stances or gambling. Studies were considered for inclu-
sion if they provided information on WBTI used by
individuals or groups: either autonomously or with as-
sistance, to assess, manage or treat health conditions by
(a) modifying lifestyle behaviours, (b) promoting social
and emotional wellbeing and resilience, (c) supporting
adherence to treatment regimens, (d) increasing motiv-
ation to reduce risky behaviours and (e) providing and
supporting strategies to reduce dependence on alcohol,
prescription drugs, illicit substances or gambling. Evalua-
tions of websites that only provide health education
without any interactive or therapeutic content were ex-
cluded. This included interventions involving health in-
formation kiosks or telehealth as the sole intervention
strategy.
Context
Health-related WBTI accessed in any setting in
Australia, New Zealand, Canada and USA were
included.
Selection of sources
Following the search, all identified citations were
uploaded into EndnoteTM (Version X8.1, Clarivate Ana-
lytics, Philadelphia, USA) and duplicates removed. Cita-
tions were then entered into an online systematic review
management system (www.covidence.org, 2019, Veritas
Health Innovation Ltd, Melbourne, Australia). Titles and
abstracts were screened against the inclusion criteria by
one researcher (RR), as well as independently by one of
two other researchers (SH, IF). Disagreements were re-
solved through discussion between all three reviewers.
Studies that potentially met the inclusion criteria were
retrieved in full and imported into Covidence for full
text review. The full texts of selected studies were
assessed in detail against the inclusion criteria by at least
two reviewers (RR, and either SH, FS or IF). Full text
studies that did not meet the inclusion criteria were ex-
cluded and reasons for exclusion recorded.
Data charting and synthesis
Two data extraction tools were developed for this scop-
ing review [11], which were further refined during the
data charting process. This tool facilitated the extraction
of the data mapped to the variables outlined in Table 2.
Extracted data was synthesised and reported under four
main conceptual categories: (1) types of WBTI used, (2)
community uptake of WBTI, (3) factors that impact on




The systematic searches identified 8182 references and
one additional reference was identified through other
sources (Fig. 1). After duplicates were removed, there
were 1618 unique papers for review. The large number
of duplicates stems from many studies being duplicated
across multiple databases. Title and abstract screening
excluded 1420 references, and a further 166 papers were
excluded on full-text review, resulting in 31 studies
meeting the inclusion criteria for this scoping review.
Characteristics of sources
As shown in Table 3, 11 (34%) sources were from the
USA [15–25] and nine (28%) sources were from New
Zealand [26–34], with the remainder from Australia (12,
38%) [35–45]. As there were no studies from Canada,
the findings reported from here on pertain to New
Zealand, the USA and Australia. The majority reported
evaluation studies (52%) [16–18, 22, 23, 25, 29, 31, 32,
34–36, 38, 39, 43, 45] and had prospective (94%) data
collection [15–28, 30–33, 35–43, 45]. There was an in-
creasing number of publications over time. As shown in
Table 4, health topics addressed in the reported studies were
varied; however, mental health (32%) [24, 27, 31, 32, 36, 37,
39, 41–43] and substance use (19%) [16, 18, 21, 22, 28] were
the two prominent issues targeted. Most sources reported
studies that focused on interventions with consumers (82%),
although four (18%) [24, 34, 36, 37, 39, 43] sources reported
the use of WBTI to support healthcare workers. There were
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Table 2 Data extraction variables
Variable name Description
Author The surname of the first author of the source publication.
Year Year study published.
Country Country and population where the study was conducted.
WBTI Name of the web-based therapeutic intervention.
Aim Purpose of the WBTI (e.g. treatment, education, adherence, chronic disease management)
Health
condition
The health condition targeted by the WBTI.
Participants Descriptive demographics about the study population
Delivery mode WBTI components, frequency intensity and duration of use, self or clinician administered, or clinician assisted
Context The setting where the study was conducted (e.g. health service or community setting, geographic location (urban, rural, remote),
other relevant details reported by authors.
Design The study design.
Outcomes The key outcome measures for the study.
Results Whether the WBTI had a positive or negative change, or no change.
Explanation Explanations provided by the authors for uptake and treatment effects.
Findings Author’s conclusions, interpretations and recommendations.
Fig. 1 PRISMA flow diagram of the complete search process
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no clear patterns of similarity or differences between coun-
tries in any of the variables reported.
Types of WBTI used
The types of WBTI described in the source publications are
presented in Tables 4 and 5. The majority of the interven-
tions used in these studies were interactive websites (n = 21,
of 25 interventions in the 32 studies, 84%), providing educa-
tion modules and tutorials [15, 16, 19, 22, 25–27, 29, 36],
screening and assessment tools [18, 21], management and
monitoring tools [20, 23, 28, 34, 38], gamified avatar-based
cognitive behaviour therapy (CBT) [31, 32] and decision sup-
port tools [24, 30]. Seven sources reported the use of mobile
“apps” [17, 33, 39, 41–43, 45], two sources incorporated the
use of text or multimedia messaging service [35, 40] and two
sources studied an intervention that used a mixture of inter-
vention tools [37, 44].
Most interventions were self-directed (n = 19, 61.3%), re-
quiring the user to access the WBTI program, often ac-
cording to a pre-defined schedule, without support from an
outside agency or healthcare worker [16, 18, 19, 21–26, 29–
34, 37, 38, 41, 42, 45]. The remainder of the interventions
were either supported by a healthcare worker or other
personnel [17, 20, 27, 28, 35, 36, 39, 43, 44], were supported
initially but then relied on users to be self-directed there-
after [15] or were passive [40], such as the receipt of inter-
mittent text messages that contained health messages or
graphics intended to prompt a behavioural response.
Uptake and effects of WBTI
The bulk of the sources reported improved health outcomes
for Indigenous people [15, 16, 18–20, 22, 24, 28, 31, 33–38, 41].
For the three studies that reported uptake, voluntary uptake of
WBTI was between 30 and 56% [15, 27, 36, 37]. The remainder
of the sources had the WBTI as a prescribed component of the
reported intervention or evaluation study so rate of uptake is
not relevant; however, contextual factors identified by study au-
thors as influences on uptake, use and acceptability are dis-
cussed below.
None of the WBTI approaches had a negative impact
on participants. However, some WBTI were more suc-
cessful than others. Two randomised clinical trials re-
ported statistically significant differences in quantitative
measures of depression amongst Indigenous adolescents
(USA and NZ) who used WBTI “apps” compared to
those who did not [27, 42], while a qualitative study
found substantial improvements in mood amongst
Maori adolescents who used a gamified app [32]. An
interventional study using WBTI with Native Americans
for diabetes control showed a statistically significant im-
provement in glycated haemoglobin levels [23], and an
educational tool for preventing sudden infant death in
New Zealand significantly increased the confidence of
Maori people to discuss infant sleep safety with others
compared with non-Indigenous people [26].
Two sources reported no impact of the intervention. In the
USA, risky drinking behaviour by women living in California
decreased regardless of whether they received the WBTI or
“usual care” [21]. In Australia, while health messages sent via
text message did not impact on clinic attendance for children
with otitis media [40], the content delivered in local Indigen-
ous languages was found to be culturally appropriate and re-
cipients were happy to receive the information.
Explanations for uptake
While some sources provided no explicit explanations for
uptake success or failure [18, 30, 35], most did. Sources
suggested a variety of factors that could improve WBTI
uptake; however, the most important was ensuring that
Table 3 General characteristics of included publications
Characteristic Number Percentage (%)
Country
New Zealand 9 29 %
Australia 11 36 %






Case study 1 3%
Evaluation study 16 52%
Feasibility trial 4 13%
Observational study 3 10%
Qualitative study 2 6%





Cardiac care 3 10%
Diabetes 3 10%
General/nutrition 4 13%
Mental health 11 36%
Other (asthma, neonatal, otitis media) 3 10%
Smoking cessation 2 6%
Substance misuse 5 16%
Population
Consumers 27 87%
Healthcare workers 4 13%
Adolescents 8 25%
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WBTI were designed for the audience [23, 44], culturally
relevant and appropriate [40, 41, 43], by having culturally
relevant graphics, voices and animations [40], and showing
traditional practices, culture and Indigenous peoples [16, 44].
It was also important that content was matched to partici-
pants’ values and experiences. For example, Campbell et al.
[16] reported that ratings of some modules varied according
to experiences of discrimination or mainstream comfort.
Cultural appropriateness of the WBTI was explicitly discussed
and/or evaluated in all but four sources [26, 30, 34, 35].
Where authors discussed cultural appropriateness, it was
linked to better outcomes in terms of acceptability, uptake
and impact, whether or not this was formally evaluated.
Seven sources reported recommendations from their
study populations on features to improve so as to ensure
the WBTI contain a greater volume of culturally appropri-
ate content [16, 30, 33, 34, 40, 44].
In addition, sources reported that users wanted WBTI
to have an innovative and visually appealing format [43]
and be useful [24, 43], interesting [24] and thought-
provoking [24]. These interventions fostered conversa-
tions [24] and resulted in improved patient-practitioner
relationship which led to better health monitoring by pa-
tients [20, 29]. However, one source reported that videos
sent via multimedia messaging services may be unclear
or confusing and suggested that simple text messages
may be more effective [40]. Users like the flexible deliv-
ery that WBTI allow [23, 38] and want WBTI to be easy
to use [41, 43] and customisable [38]. However, users
also preferred to be able to download the “app” or soft-
ware for free [41]. Limited access to internet or a phone
were found to be prohibitive factors by users [15, 41],
with mental health workers reporting significant organ-
isational and personal barriers to accessing mental
health web-based apps [36]. Systemic or policy contexts
that influenced uptake and use included the following:
organisational support for the WBTI [36], access to the
internet or other technology due to cost or the
Table 4 Multi-way cross-classification matrix: health focus, delivery mode and intervention by country
Health focus Delivery mode Intervention No. of studies
Aust NZ USA
Mental health Service provider R U Appy (Bennet-Levy) 1
DM-DS(Starks) 1
Self-administered Sparx (Fleming; Shepherd(2)) 3
iBobbly (Povey*; Tighe) 1.5
Administered with HCP support Stay Strong (Dingwall (2); Povey*; Bird) 3.5
Stayin on Track (Fletcher) 1
Harmful alcohol and illicit drug use Self-administered Therapeutic education system (Campbell) 1
SBIRT (Gorman; Montag) 2
e-SBINZ (Kypri) 1
Hawk 2 (Raghupath) 1
Smoking cessation Self-administered SmokingZine (Bowan; Taualii) 2
Cardiac Service Provider PREDICT-CVD (Riddell; Whittaker) 2
Administered with HCP support CSIRO Cardiac rehab (Bradford) 1
Diabetes Self-administered Kaya Tracker (Robertson) 1
Administered with HCP support Stanford IDSMW (Johnson) 1
My Care Team (Levine) 1
General health/ nutrition Self-administered Gigiigoo’inaan (Dellinger) 1
SSB (Tonkin) 1
Wellness mHealth Program (Verbiest) 1
Administered with HCP support Diet Bytes (Ashman) 1
Other:
• Asthma
• Sudden Infant Death
• Otitis Media
Service provider GASP (Ram) 1
Self-administered Baby Essentials online (Cowan) 1
Non-interactive Otitis Media MMS (Phillips) 1
Total health foci: 9 Total programmes for service providers: 4
Self-administered: 12
Non-interactive: 1
Administered with assistance: 6
Total individual programmes: 23 *Povey includes two
programmes.
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availability of infrastructure [15, 23, 39–41], underlying
burden of disease [29] and funding to reduce the cost to
end-users [31, 41].
Recommendations and conclusions from the sources
Culturally appropriate, evidence-based WBTI have the
potential to improve mental health [27, 32, 42], address
substance abuse treatment barriers [16], improve self-
efficacy and self-management in healthcare [23, 26] and
reduce inequalities in access to healthcare services, for
Indigenous communities. WBTI are a cost-effective
method of delivering information and engaging target
populations, such as youth [22, 28] and pregnant women
[18], to reduce hazardous and harmful alcohol intake. In
fact, one source reported that using a WBTI to self-
assess risky drinking behaviour may be enough to influ-
ence behavioural change, without implementation of an
intervention [21].
Thus far, evaluations of smoking cessation WBTI for
Indigenous populations have been limited to America
[15, 25]. These evaluations concluded that additional
long-term, rigorous research is needed to assess WBTI
approaches to keep American Indian and Alaskan Native
youth from becoming regular smokers [15] and that fu-
ture research needs to include both urban and rural In-
digenous youth [25], highlighting that to date no online
tobacco programmes have been designed specifically for
these populations [15].
Sources that evaluated the use of mental health WBTI
for Indigenous populations concluded that these inter-
ventions are likely to be important in overcoming poor
access to services for remote communities [39, 43], or
for youth that might be reluctant to engage in traditional
health services [27]. Further, developing WBTI in part-
nership with Indigenous communities ensures culturally
appropriate interventions that are accepted and pro-
moted by the communities [24, 31–33, 42, 44], and lead
to improved wellbeing of Indigenous people [41]. In
addition, improved access to culturally appropriate
WBTI tools, and training in how to use these tools, al-
lows mental health workers to better support their Indi-
genous clients [36, 37, 39].
Cardiovascular disease risk data for Maori people can
be successfully generated in real time through the use of
an electronic decision support tool [30]. In addition, car-
diac rehabilitation care delivered through WBTI plat-
form has the potential to significantly improve outcomes
for Indigenous populations [38]. However, other re-
searchers suggest that the use of WBTI for cardiac care
should not occur in isolation, instead emphasising that
WBTI should be complemented by a comprehensive
care program [34].
Implementing culturally appropriate WBTI for the self-
management of diabetes has been shown to be feasible
[19]. The use of such platforms has been shown to im-
prove diabetes control in Indigenous populations [23],
possibly because these interventions may increase the fre-
quency patients monitor their blood glucose levels [20].
The remainder of sources identified for inclusion in
this review also recommended WBTI as positively sup-
porting Indigenous communities. WBTI were shown to
have the potential to be a useful tool for dieticians work-
ing to optimise the food and nutrient intakes of preg-
nant women [35] and may reduce sudden unexpected
infant deaths by increasing education beyond traditional
face-to-face delivery methods [26]. Research demon-
strated the importance of designing culturally appropri-
ate WBTI to promote health through understanding and
use of natural resources [17], to increase ear health
knowledge [40] and to improve asthma education [29].
Discussion
The purpose of this review was to identify and describe
the available international scientific evidence on WBTI
used by Indigenous peoples in Australia, New Zealand,
Canada and USA for managing and treating health con-
ditions. As mobile devices, including smart phones, be-
come ubiquitous in the general population, web-based
and other electronic interventions are increasing in
number and scope. This is indicated by an increase in
studies on the topic year on year, and of the many pro-
tocols that were excluded from this scoping review, but
which clearly indicate a growing field with many studies
planned or underway. The results indicate that while
WBTI are most commonly designed to manage mental
health and substance use issues, they are increasingly be-
ing incorporated in the range of treatment and support
options for a variety of health conditions and are being
used by those with the health condition or by service
providers.
The popularity of WBTI stems in part from their po-
tential reach, which extends to anyone in any geograph-
ical location or social context where they have access to
the internet and a device capable of running the pro-
gram. While increases in internet access amongst Indi-
genous populations in Australia, New Zealand, Canada
and USA have been reported, in each of these countries,
a “digital divide” across ethnic and geographical lines
also exists, with Indigenous households and individuals
having less access to the internet overall, and internet
access being lowest in those geographical areas with the
highest proportion of Indigenous residents [46]. The lack
of any studies from Canada meeting the inclusion cri-
teria was surprising, however there is evidence that other
forms of ICT, such as telehealth, are in use in Canada,
and that First Nations communities are engaging with
and developing digital health technologies in line with
Indigenous models of health and wellbeing [47].
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The available data indicates that young people tend to
have greater internet access and use [48] so it is perhaps
not surprising that adolescents or young people were the
focus of a large proportion of studies (8/34). Indigenous
populations in Australia, USA, Canada and New Zealand
are younger than the general populations in each coun-
try [46, 49–51], so interventions designed to improve the
wellbeing of young people are particularly relevant.
However, there were several studies of WBTI focusing
on chronic diseases such as diabetes and cardiovascular
disease that are relevant to older people.
Perhaps the most common and clear lesson articulated
by study authors was the importance of developing pro-
grammes in collaboration with the target communities.
In this sense, WBTI are no different to other interven-
tions, with issues of governance and ownership being
central not only to the ethical delivery of programmes
but also to their acceptability, feasibility and effective-
ness. Several authors cited “co-design” or collaborative
design as strengths of their projects. Having the target
community involved in all aspects of intervention and
study design is in line with ethical guidelines for re-
search with Indigenous peoples internationally [52–55].
Meta-analysis of effectiveness was beyond the remit of
this scoping review, and while such analysis is likely to
be limited by the small sample sizes evident in these
studies, future research could usefully examine both the
effectiveness and cost-effectiveness of WBTI with Indi-
genous people. Cost-effectiveness is frequently
highlighted as an advantage of WBTI. However, few
studies include analysis of cost-effectiveness that incor-
porates the often-substantial costs of development that
may occur over lengthy time periods. This scoping re-
view was limited in the degree to which it could examine
barriers to accessing WBTI resulting from cultural and
linguistic diversity, low health literacy, limited digital
capabilities and infrastructural and resource limitations
for individuals and communities in different geographic
locations. This review is also based on a definition of
health that is less holistic and relational than Indigenous
models of health and wellbeing tend to be [1]. Future re-
search could focus more explicitly on a broader range of
social health factors, such as language use and reclam-
ation, as these are likely to have health benefit from an
Indigenous perspective [56]. Broadening the review to
include digital sources, such as app stores and social
media, could also provide a more comprehensive ac-
count of all indigenous-focused WBTI and tools, al-
though formal evaluations of such interventions, which
are the focus of this review, are unlikely to be sourced
this way.
As mobile digital devices become cheaper and more
widespread, and internet technology improves in speed
and geographic coverage, it seems safe to assume that
WBTI will also become more widespread, and of interest
to health services and commercial entities who may wish
to exploit potential markets. This is true for Indigenous
peoples as it is for others, although the smaller popula-
tion size may limit commercial interest in Indigenous-
specific WBTI and explain the propensity of funding
from government rather than commercial sources. As
the field grows, ensuring that technologies accessed in
Indigenous communities are high quality, evidence-
based, culturally appropriate, inclusive and accessible
will require that we continue to examine and re-examine
the evidence as it emerges and that Aboriginal commu-
nities continue to lead the development of technologies
that best meet their needs.
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